Abstract
This requires robust, easily genetically manipulated cell models of retinal cells. ARPE19 (ATCC CRL-2302) (Dunn et al., 1996) , a spontaneously arising male retinal pigment ciliopathies, owing to their retinal origin and ability to ciliate upon serum starvation and 1 4 3 during late G1 (Spalluto et al., 2013) . However, these cells are morphologically and incubated with secondary antibodies and DAPI for 1 hour at room temperature in the dark. After 3 PBS washes and 1 dH 2 O wash, cells were mounted onto slides with Mowiol. Rabbit anti long/medium wave pigment (green opsin) (Wang et al. 1992 Rabbit anti long/medium wave pigment (green opsin) (Wang et al. 1992) Elmer OperaLX high-throughput imager, using a 60x water objective lens, 405, 488 and 96-well optical bottomed Cell Carrier plates (Perkin Elmer), and images were captured using 2 3 7
OperaDB software. Individual z slices were exported as .flex files and assembled into were exported as 16-bit TIFFs, which were imported into CellProfiler for analysis using 2 4 0 custom analysis protocols (Carpenter et al 2006; Kamentsky et al., 2011) . Alternatively, z-2 4 1 stacks were constructed in OperaDB, and images analysed using PerkinElmer Acapella 2 4 2 scripts, including algorithms 'Find nuclei', 'Find cytoplasm' and 'Find spots' (to find cilia). Total protein was extracted from cells using NP40 lysis buffer and scraping. Insoluble material was pelleted by centrifugation at 10,000 x g for 5 minutes and the total protein 2 4 7 concentration of the supernatant was assayed using detergent compatible protein assay kit Table 1 ). We show that these cells robustly express a range of markers of cone cell origin, In an attempt to differentiate these cells to develop a more photoreceptor-like morphology,
we starved the cells of serum for 72 hours to induce cilia formation. Immunostaining and
confocal microscopy of these cells shows that they grow long primary cilia, up to almost 3 0 9 15µm in length, and localise many cilium proteins to the axoneme (polyglutamylated tubulin, consistent with a similar observation in cones in vivo (Eckmiller, 1996) . Scanning electron To further resolve the ultrastructure of this cilium, we used confocal microscopy with transition zone in primary cilia, where it is normally seen to reside in a tight ring narrower in 3 2 7 diameter to Cep164, but more distal to Cep164 (Yang et al., 2015) . However, it is known that 3 2 8 transition zone assembly is highly cell-type specific, and Rpgrip1l plays a key role in this To further investigate expression of cilia genes in this cell line, we extracted HTSeq count SCGS genes in unstarved and starved cells across all replicates, and statistically significant 3 3 6 (p<0.05) upregulation of 38/281 (13.5%) of these genes upon serum starvation 3 3 7 (Supplementary Table 3 ). This includes 12 genes known to be causative of retinal ciliopathies We then used DESeq2 to identify all genes differentially expressed in different conditions Table 4 ). This identified a number of enriched annotation clusters, including those with the Table 5 ).
4 8
Non-coding RNA data from RNA sequencing of this cell line identifies a number of novel 3 4 9
RNAs not previously linked to photoreceptor fate (Supplementary Table 6 ). Most noteworthy 3 5 0 is mmu-mir-6236, which was expressed at very high levels in starved and unstarved cells. were also found to express miR-17-92, which has been previously linked to neuronal Finally, in order to evaluate the utility of 661W cells for high-throughput screening, we Arl13b and polygutamylated tubulin as cilia markers (Figure 6a ). Nuclei were identified 3 6 5 using DAPI, and cilia were detected using a modified 'find spots' Perkin Elmer image den Hollander, A. I., Koenekoop, R. K., Yzer, S., Lopez, I., Arends, M. L., Voesenek, K. E. Hamel, C. P., Griffoin, J. M., Bazalgette, C., Lasquellec, L., Duval, P. A., Bareil, C., et al. Meyer, J. S., Howden, S. E., Wallace, K. A., Verhoeven, A. D., Wright, L. S., Capowski, E. Nakano, T., Ando, S., Takata, N., Kawada, M., Muguruma, K., Sekiguchi, K., et al. (2012) .
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